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DETAILED ACTION 



1. 



Claims 1-3, 5-11 and 13-14 are pending. 



2. 



The office acknowledges the following papers: 



Claims and arguments filed on 10/2/2007. 



New Claim Rejections - 35 USC §112 



3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-2, 5-9, 11, and 13-14 are rejected under 35 U.S.C. §112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1 recites "wherein each functional unit has a private control unit for 
controlling function of an associated functional unit." It's unclear what "an associated 
function unit" is supposed to be. For purposes of example, looking at figure 5 in the 
drawings, a private control unit is local control (process A). It's unclear if the associated 
functional unit is to be the execution element directly under the local control (process A) 
element or if the associated functional unit can be any of the execution elements in 
figure 5. For examination purposes, an associated functional unit will be interpreted as 
execution element directly under its corresponding private control element. 

5. Claims 2, 5-9, 11, and 13-14 are rejected due to their dependency. 



New Claim Rejections - 35 USC § 103 
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6. The following is a quotation of 35 U.S.C. §1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-3, 5-1 1 and 13-14 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Masse et al. (U.S. 6,990,570), in view of Ganapathy et al. (U.S. 
6,598,155), in view of Redford (U.S. 6,732,253). 

8. As per claim 1: 

Masse disclosed a digital signal processing apparatus for executing a plurality of 
operations in a loop, comprising: 

A functional unit wherein the functional unit is adapted to execute operations 
(Masse: Figure 10 element 904, column 11 lines 13-18), 

And control means for controlling said functional unit characterized in that said 
control means comprises a fetch unit, a decode unit, and a control unit responsive to 
said decode unit (Masse: Figure 10 elements 918 and 932, column 10 lines 1-18 and 
column 1 1 lines 1-33)(Elements 918 and 932 make up the control unit that is coupled to 
the functional unit. Official notice is given that the instructions executed by processors 
are fetched and decoded. Thus, it's obvious to one of ordinary skill in the art that the 
computed single repeat instruction is fetched from a fetch unit and decoded by a 
decode unit. The decode unit tells the control unit of figure 10 that the instruction is a 
repeat instruction, which causes it to be repeated according to the counter element.), 
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Wherein the functional unit has a private control unit for controlling function of an 
associated functional unit, including controlling a number of repetitions of execution of 
the function (Masse: Figure 10 elements 918, 922, and 932, column 1 1 lines 23- 
33)(Elements 922 and 932 control the number of repetitions of the repeat instruction. 
The ALU has its own private control unit in elements 918, 922, and 932.), 

And each functional unit is adapted to execute operations in an autonomous 
manner under private control of the control unit associated therewith so that access to 
an external instruction memory is reduced (Masse: Figure 10 elements 904, 918, 922, 
and 932, column 11 lines 1-33)(A repeat instruction inherently reduces accesses to 
external memory by reducing the number of instructions that need to be fetched within a 
program. The control logic allows for the repeated execution of the repeat instruction 
according to the count value by the ALU.), 

Including transfer of control to the control means upon completion of an operation 
included in the loop and execution of instructions of a subsequent loop instead of being 
stalled or executing a no-operation instruction (Masse: Figure 10 elements 926, 930 and 
932, column 1 1 lines 23-33)(Upon exiting the repeat instruction, it's obvious to one of 
ordinary skill in the art that execution would want to be continued as opposed to stalling 
or executing no-ops for the advantage of increased performance through increased 
throughput. Official notice is given that a prefetch mechanism could be added to 
prefetch instructions after the repeat instruction. Thus, since instructions are already 
within the instruction cache at the exit of the repeat instruction, it's obvious to one of 
ordinary skill in the art that these instructions can be fetched and executed instead of 
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stalling or executing no-ops. In addition, it's obvious to one of ordinary skill in the art 
that a program could execute nested loops, which results in upon exiting one loop, 
another loop is entered.), 

Wherein each private control unit includes a counter indicating how often the one 
operation or the sequence of operations still has to be executed (Masse: Figure 10 
element 922, column 1 1 lines 23-33). 

Masse failed to teach a plurality of functional units wherein each functional unit is 
adapted to execute operations; the plurality of function units has a private control unit; 
and wherein each private control unit includes an instruction memory configured to hold 
one operation or a sequence of operations. 

However, Ganapathy disclosed wherein each private control unit includes an 
instruction memory configured to hold one operation or a sequence of operations 
(Ganapathy: Figure 8a element 71 OA, column 15 lines 63-67 continued to column 16 
lines 1-13)(The combination results in the loop buffer storing the repeat instructions of 
Masse to feed into the ALU directly.). 

Masse disclosed that a repeat instruction can be directly fed into a functional unit, 
but failed to disclose how the instruction itself is stored within the processor. The 
instruction that feeds into the ALU of Masse inherently must be stored within the 
processor itself. This would have motivated one of ordinary skill in the art to combine a 
known method in the prior art of storing repeating or loop instructions within a special 
memory as shown in Ganapathy. Thus, one of ordinary skill in the art would have used 



Application/Control Number: 10/020,019 Page 6 

Art Unit: 2183 

the loop buffer of Ganapathy to store the repeat instructions of Masse for the advantage 
of being able to repeatedly send the instructions into the ALU. 

Masse and Ganapathy failed to teach a plurality of functional units wherein each 
functional unit is adapted to execute operations and the plurality of function units has a 
private control unit. 

However, Redford disclosed a plurality of functional units wherein each functional 
unit is adapted to execute operations and has a private control unit (Redford: Figure 1 
element 18, column 2 lines 61-65)(Official notice is given that SIMD processors contain 
multiple functional units to execute a single instruction on multiple data in parallel. 
Thus, it's obvious to one of ordinary skill in the art that each datapath has a functional 
unit to execute the single operation with different data. The combination results in the 
control unit of Masse and Ganapathy being used for each individual functional unit of 
Redford. This allows for operations to be repeated by each functional unit.). 

The advantage of SIMD processors is that they are able to efficiently processor 
arrays of data items (Redford: Column 1 lines 12-30). One of ordinary skill in the art 
would have been motivated by this advantage to implement SIMD onto the processor of 
Masse. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to implement SIMD processing on the processor of Masse for the 
advantage of efficiently processing arrays of data items. 
9. As per claim 2: 

Masse, Ganapathy, and Redford disclosed an apparatus according to claim 1, 
characterized by FIFO (first-in/first-out) register means adapted for supporting data-flow 
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communication among said functional units (Ganapathy: Figure 7 element 710, column 
13 lines 30-38 and lines 60-64)(The loop buffer is a FIFO type buffer containing 
registers to store instructions.). 

10. As per claim 3: 

Claim 3 essentially recites the same limitations of claim 5. Therefore, claim 3 is 
rejected for the same reasons as claim 5. 

11. As per claim 5: 

Masse, Ganapathy, and Redford disclosed an apparatus according to claim 2, 
characterized in that said FIFO register means comprises a plurality of FIFO registers 
(Ganapathy: Figure 7 element 710, column 13 lines 30-38 and lines 60-64)(The loop 
buffer is a FIFO type buffer containing registers to store instructions.). 

12. As per claim 6: 

Masse, Ganapathy, and Redford disclosed an apparatus according to claim 1, 
characterized in that each of said functional units are provided with at least one control 
unit (Redford: Figure 1 element 18, column 2 lines 61-65)(Official notice is given that 
SIMD processors contain multiple functional units to execute a single instruction on 
multiple data in parallel. Thus, it's obvious to one of ordinary skill in the art that each 
datapath has a functional unit to execute the single operation with different data. The 
combination results in the control unit of Masse and Ganapathy being used for each 
individual functional unit of Redford. This allows for operations to be repeated by each 
functional unit.). 

13. As per claim 7: 
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Masse, Ganapathy, and Redford disclosed an apparatus according to claim 1 , 
which apparatus is adapted to form a pipeline consisting of a plurality of stages, wherein 
each stage comprises a functional unit (Official notice is given that pipelined processors 
comprise a plurality of stages, each having a unit to perform a given function. Such 
given functions can be fetching, decoding, and executing instructions, to name a few. 
Thus, it's obvious to one of ordinary skill in the art that the processor of Masse is a 
pipelined processor.). 

14. As per claim 8: 

Masse, Ganapathy, and Redford disclosed an apparatus according to claim 1 , 
characterized in that for each control unit an instruction register and a counter are 
provided, wherein said counter indicates the number of times an instruction stored in 
said instruction register has to be executed by the corresponding functional unit (Masse: 
Figure 10 element 922, column 1 1 lines 23-33)(Ganapathy: Figure 8a element 71 OA, 
column 15 lines 63-67 continued to column 16 lines 1-13)(The combination results in 
the loop buffer storing the repeat instructions of Masse to feed into the ALU directly. 
The counter indicates the number of times instructions in the loop buffer are executed.). 

15. As per claim 9: 

Masse, Ganapathy, and Redford disclosed an apparatus according to claim 1, 
further comprising a program memory means storing a main program, characterized in 
that said main program contains directives for instructing said control units (Official 
notice is given that processors have both main memory and a hard disk memory, both 
of which store programs. Thus, it's obvious to one of ordinary skill in the art that the 
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processor of Masse has both a main memory and a hard disk memory to store a main 
program that is being processed currently by the processor. Instructions stored in these 
memories inherently contain opcodes that will tell the control units how to perform the 
given instruction in the processor.). 

16. As per claim 10: 

The additional limitation(s) of claim 10 basically recite the additional limitation(s) 
of claim 1. Therefore, claim 10 is rejected for the same reason(s) as claim 1. 

17. As per claim 11: 

The additional limitation(s) of claim 1 1 basically recite the additional limitation(s) 
of claim 2. Therefore, claim 1 1 is rejected for the same reason(s) as claim 2. 

18. As per claim 13: 

The additional limitation(s) of claim 13 basically recite the additional limitation(s) 
of claim 7. Therefore, claim 13 is rejected for the same reason(s) as claim 7. Examiner 
also notes that each of the stages is executed by a functional unit, e.g., the fetch unit is 
a functional unit because it's function is performing instruction fetches. 

19. As per claim 14: 

The additional limitation(s) of claim 14 basically recite the additional limitation(s) 
of claim 8. Therefore, claim 14 is rejected for the same reason(s) as claim 8. 

Response to Arguments 

20. The arguments presented by Applicant in the response, received on 10/2/2007 
are considered persuasive. 
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21 . Applicant argues "White and Tsushima either individually or in combination failed 
to teach wherein each private control unit includes an instruction memory configured to 
hold one operation or a sequence of operations, and a counter indicating how often the 
one operation or the sequence of operations still haslo be executed" for claims 1 , 3, 
and 10. 

This argument is found to be persuasive for the following reason. The examiner 
agrees that none of the references either explicitly or inherently teaches the claimed 
limitation. However, a new ground of rejection has been given. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

The following is text cited from 37 CFR 1.111 (c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Batcher (U.S. 7,178,013), taught a repeat function with a counter. 
Singh et al. (U.S. 6,898,693), taught processing hardware loops. 
Fernando et al. (U.S. 6,269,440), taught processing a plurality of loop iterations 
at once. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jacob Petranek whose telephone number is 571-272- 
5988. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jacob Petranek 
Examiner, Art Unit 2183 




